Cellular and extracellular proteins suffer significant damage in vivo by glycation, oxidation and nitration. These processes form glycation, oxidation and nitration adduct residues in proteins. Glycated, oxidized and nitrated proteins undergo cellular proteolysis and release glycation, oxidation and nitration free adducts. Oxidation and glycation of cellular DNA forms oxidised and glycated nucleotides. Nucleotide excision repair releases corresponding oxidised and glycated nucleosides. These adducts are quantified using stable isotopic dilution analysis liquid chromatography with tandem mass spectrometric detection. Free adducts are determined by analysis of ultrafiltrates of plasma, urine and other physiological fluids. Protein and DNA adduct residues are determined by assay of enzymatic hydrolysates of protein and DNA extracts prepared using cocktails of proteases and nucleases, respectively. Protein damage markers (13 glycation adducts, 5 oxidation adduct and 3-nitrotyrosine) and DNA damage markers (3 glycation adducts and one oxidation adduct) are quantified using 25 µg protein, 10 µg DNA or 5 µl physiological fluid. Levels of protein and DNA damage adducts increase in tissues, blood and other body fluids in ageing and disease, reflecting the state of disease development and therapeutic intervention. Examples of adduct profile changes in diabetes, renal failure, cirrhosis, Alzheimer's disease, cancer chemotherapy and aging will be described.
